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Intramedullary nailing is an accepted and common
method of treating long-bone fractures. These nails
are usually locked with screws to control the length,
alignment and rotation of the instrumented bone. As
the patient walks and applies load to their leg, force
is transmitted from the intact distal bone, along the
screws to the nail, and then out proximally along the
screws to the intact cortical bone, bypassing the
fracture, as in Fig. 1. This cyclical force may even-
tually induce failure of the screws.
Interlocking screws are liable to fail in cases
where union is delayed or absent, as the screws will
be exposed to a higher number of cycles. Failure can
occur between 1 and 120 months following insertion
of the screw.3 Its incidence has been quoted as up to
41%.4 Radiographs of an example are given in Fig. 2.
Removing broken screws can be challenging.
There is a specific set to facilitate this, the ‘Broken
Screw Removal Set’ (Synthes). This contains instru-
ments designed to gain purchase on a broken screw.
These include vice grips and a conical reverse-cut-
ting male-threaded tap, which will cut into a broken
screw, and then extract it. There are also various
reamers which will overdrill the far cortex, allowing
the screw to be removed easily. This technique* Corresponding author. Tel. 44 64 7839 5778.
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Open access under the Elseviinvolves making an incision and approach to the
far side of the bone. Wu described windowing the
near cortex in order to gain access to the broken
screws when removing a plate.6 Several authors
have described less traumatic approaches where
the head of the broken screw is first removed,
and then the remaining part is pushed through with
either a K-wire2 or a bone-awl.1 These techniques
have limitations where the remaining part of the
screw is still well fixed in the far cortex. The follow-
ing technique alleviates this difficulty.Technique
The head of the broken screw is exposed and
unscrewed from the near cortex. A new screw of
the same diameter and thread pattern is inserted
through the track of the recently removed screw.
When the new screw reaches the remaining part of
the broken one, it pushes the screw outwards,
often causing the old screw to turn. The new screw
is advanced until the broken screw is palpable
under the skin with a tibial nail, or out of the far
cortex with femoral nails. It is then removed
through a separate stab incision. The authors have
found that this technique works especially well
with self-tapping screws, as they readily engage
and lock with the irregular surface of the broken
screw (Figs. 3 and 4).er OA license.
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Figure 1 If the broken tibia in a is treated by an intra-
medullary device such as in B, the force will be trans-
mitted through the nail and screws, bypassing the
fractured bone as in C.
Figure 2 Two radiographs of a patient’s tibia where an
intramedullary nail has been used to treat a diaphyseal
fracture. It can be seen that all three of the interlocking
screws are broken, as they sag in the middle–—the ‘ham-
mock sign’.
Figure 3 Intra operative radiograph of the patient in
Fig. 2. The original medial screw head has been removed
through the original scar. A new 45 mm screw has been
inserted into the track on the medial side of the tibia and
has pushed the remaining part of the screw laterally, until
it is clearly felt under the skin.
Figure 4 The same technique is used on the next screw.Discussion
The extraction of broken screws is necessary: to re-
nail long bones for non-union, to remove sympto-
maticor infectedmetalworkor for lifestylechoicesof
some patients, e.g. a serving member of the armed
forces. Attempts at removing the nail prior to the
screw being extracted are often unsuccessful and
may result in re-fracture of the bone.2,5 There are
manyways to extract broken screws, but the surgeon
should choose one that they are confident with and
results in little iatrogenic damage to the patient.
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